Norepinephrine in Graafian follicles is depleted by follicle-stimulating hormone.
The purpose of the present study was to measure norepinephrine (NE) in Graafian follicles and correlate changes in its concentration with circulating gonadotropins secreted endogenously or administered exogenously. Graafian follicles were removed from the ovaries of adult cycling rats. The follicles were pooled in groups of 10-13, and NE was determined by high performance liquid chromatography. Follicular NE(picograms per micrograms protein) did not change between 0900 h (3.61 +/- 0.34) and 1300 h (3.12 +/- 0.25) on proestrus, but was reduced significantly to 1.45 +/- 0.16 at 2100 h, which is 4 h after the peak of the gonadotropin surge. There was a further reduction to 0.83 +/- 0.08 in fresh corpora lutea taken on estrus at 0900 h. The decrease in follicular NE was prevented in estrous rats which were either hypophysectomized 24 h previously or treated with sodium pentobarbital at 1330 h on proestrus. To determine which pituitary hormone was responsible for follicular NE depletion, rats were injected at 0900 h on proestrus with LH (5 micrograms), FSH (20 micrograms), LH plus FSH (5 and 20 micrograms, respectively), or PRL (20 micrograms), and follicular NE was determined 4 h later. FSH reduced follicular NE significantly to 1.86 +/- 0.16 compared to both the control (3.12 +/- 0.25) and the PRL-injected group (2.92 +/- 0.32), whereas LH caused a small but nonsignificant decrease (2.49 +/- 0.2). Both LH and FSH doses used resulted in ovulation, as determined by counting tubal ova 12 h after hormonal treatment. We conclude that 1) NE in Graafian follicles is markedly reduced within 4 h after the preovulatory gonadotropin surge in the normal cycling rat; this reduction is prevented when the surge is abolished; 2) the hormone responsible for follicular NE depletion is FSH rather than LH or PRL; and 3) finally, it is suggested that follicular NE may be involved with the formation and/or functioning of the corpus luteum.